The operational feasibility was investigated of adopting a social-marketing approach to develop a community program of nutrition communication to promote consumption of vitamin A-rich foods. Five comparable villages in a developmentally backward and drought-prone district in southern India were selected. In two experimental villages, social-marketing strategy was adopted for nutrition communication, while conventional nutritional education was implemented in two positive control villages. A large village did not receive any intervention and served as the negative control. This communication presents the results of the intervention programs carried out in the study areas over a period of one year. The results indicated that the knowledge, attitude, and practices among mothers of preschool children about vitamin A improved significantly in the experimental area after intervention. There was a fourfold increase in the intake of vitamin A-rich foods among preschool children in the experimental area, as compared with a twofold increase in the positive control. There was no change in the negative control area. There was a significant decrease in the prevalence of Bitot's spots after intervention in the experimental area (p < .05). There was no change in the other two areas. The study demonstrated the effectiveness of a social-marketing strategy for nutrition communication for the prevention and control of micronutrient deficiencies and the need for adopting innovative strategies for communicating nutrition messages.
Introduction
Nutrition communication aimed at changing dietary behavior to alleviate micronutrient deficiency in com-munities requires utilization of all components of marketing principles that contribute to the communication process. In view of the widespread prevalence of vitamin A deficiency in India and its public health significance, the National Nutrition Policy [1] set goals to eliminate blindness attributable to lack of vitamin A. Currently, the focus is on the food-based approach, as it is recognized as the most sustainable. A social-marketing approach was adopted for nutrition communication to combat vitamin A deficiency in one of the developmentally backward and drought-prone districts (Anantapur) in South India. The results of the evaluation, which was carried out after one year of intervention to assess the impact, effectiveness, and feasibility of the strategy, are presented.
Methods
A developmentally backward and drought-prone area in the Rayalaseema region of Andhra Pradesh in South India was chosen as the site of the study. Five comparable villages were selected. In two villages (experimental), nutritional education was carried out using the social-marketing approach. Conventional nutritional education was implemented in two positive control villages. The negative control village did not receive any intervention and was selected to study changes over time. The study was carried out in four phases: preliminary investigations, planning communication program, implementation, and summative evaluation.
Preliminary investigations
Situation analysis was conducted using both qualitative and quantitative information to determine a reasonable and valid estimate of the prevalence of vitamin A deficiency and to assess behavioral dimensions contributing to it. Whereas quantitative studies were conducted by administering questionnaires to respondents with a set of precoded responses, the qualitative studies relied on flexible, open-ended questions to explore the beliefs, attitudes, perceptions, and culturally acceptable practices to serve as a basis for developing a nutrition communication strategy. The quantitative studies included clinical assessment of vitamin A deficiency in all the available preschool children, assessment of knowledge, attitude, and practices (KAP) among their mothers in every sixth household, dietary intake of vitamin A among the children using 24-hour recall on a subsample, food-frequency methods in every sixth household, and a market survey to assess the availability of vitamin A-rich foods in the area. Among the qualitative studies, five or six focusgroup sessions [2] in each of five villages and focused ethnographic study [3] in 30 households per village were useful in designing the intervention program. The information thus collected was analyzed and utilized in the development of the communication program.
Planning a communication program
The process for effecting a change was designed by taking into account the community's felt needs, which act as the strongest motivational force for the community to change. The major components of the process for planned change were selecting an innovation, i.e., the product (particularly with reference to motivation), establishment of communication, and identifying and utilizing the local resources necessary to bring about the change. The formative research established the community's reliance on dietary sources of vitamin A, especially from carotene-rich foods. They preferred to produce these foods in their backyards or farms to ensure a continuous supply.
The establishment of communication to enable the interchange of information between agents of change and prospective adopters, i.e., mothers of preschool children, was strengthened by identifying key members of the community and motivating them to participate actively in the communication. To create a receptive environment, the channels of communication available to the community and their choice of interpersonal communication were selected. A multimedia approach was adopted because of its advantage of parallel communication that aided in reinforcement of information communicated through one particular channel.
Certain fundamental requirements for the communication process, such as the local language for message development, interpersonal exchange, demonstration, audiovisual techniques, and the creation of a positive image, were carefully considered. The messages were developed from themes evolved from the focus-group discussions with the community members. They were pretested in order to determine whether the vocabulary, presentation format, and content were understood and acceptable, and were suitably modified to synthesize the existing community perceptions, food patterns, and beliefs, and the role of vitamin A in health. Apart from the flip chart, a logo to draw the attention of the nonliterate community was developed. It was also used on posters and displayed at strategic places in the experimental villages. Active members from the community were chosen as "Agents of Change." Finally, the implementation of the intervention and adoption of behavior change were based on collaborative efforts of the agents of change, the target community, and allied agencies in the field of development. The local health functionaries from the State Government and Social Forestry Department (to supply seedlings of carotenerich foods) were approached for the future sustainability of the intervention program.
Implementation of the communication program
The implementation of the overall communication strategy, i.e., dissemination of messages, educational materials, and face-to-face educational activities, was carefully supervised so that the communication channels and resources would be utilized to the maximum. In the experimental village, community participation was ensured at all stages of the development of intervention program and implementation. Leaders of a women's group known as DWCRA (Development of Women and Child in Rural Areas) volunteered to encourage their fellow members to participate in the program and to provide facilities and support for organizing group discussions, cooking demonstrations, and distribution of horticultural inputs. The schoolchildren (fourth and fifth graders) along with Anganwadi Workers, who were village-level honorary female workers of the government-operated Integrated Child Development Services (ICDS) program, undertook educational activity using the visual aids. The logo appeared on posters and badges, was used by Anganwadi Workers when initiating a group discussion, and was worn by schoolchildren to identify themselves as part of the program. A street play was developed incorporating the objectives of the study and was presented in different places in each village to cover the entire village population. The activities of the project were dovetailed into the ICDS program so that the joint efforts would be more beneficial. A well-baby show, annually organized by the ICDS, was used as a venue to incorporate the project messages during the group meetings with the mothers. As a part of the show, a rally was also organized by the schoolchildren.
Although the program was carefully designed to mobilize the community and make it a social campaign in experimental villages, a conventional top-down educational approach was allowed in the positive control villages, without the involvement of the community in the development of the intervention program. A flip chart that provided scientific facts about the consequences and prevention of vitamin A deficiency and technical guidance to raise the home garden was distributed to the Anganwadi Workers during their regular group discussions with the community members. Although the inputs to organize slide shows, group discussions, and cooking demonstrations, including horticultural inputs, were similar in both the experimental and the positive control areas, the communication process was conventional in terms of little or no input from the community.
In the negative control village, the communication remained status quo, to estimate the natural changes that might occur over time, whereas in the positive control villages, the Anganwadi Workers were motivated to provide nutritional education during the intervention period.
Monitoring
Regular monitoring, using a triple-A approach of assessment, analysis, and action, was undertaken for the overall appraisal of the program in terms of its intended objectives and operation or any modifications necessary to improve it further.
Initially, seeds of spinach and amaranth were distributed in accordance with the community's preference. However, an evaluation during the first quarter of the intervention period revealed that the community felt a need for a continuous supply of carotene-rich foods. Therefore, seedlings of drumstick (Moringa oleifera), gogu (Hibiscus cannabinus), and papaya were made available in both the experimental and the positive control areas with support from the Social Forestry department. The schoolchildren in the experimental villages played an active role in the education campaign. They encouraged their own families, and to some extent, their neighbors to take up home-gardening and to recruit women for group meetings or cooking demonstrations. The mothers of some of these children acted as role models for other women in the locality.
Some volunteers of the DWCRA in the experimental villages were trained in organizing cooking demonstrations that were held late in the evening to allow women's participation. The demonstrations were supplemented with information about cooking procedures to minimize nutrient losses and ways of incorporating the carotene-rich foods in the diets of young infants, preschoolers, and older children. Care was taken to cover different social groups in the whole village. Cooking demonstrations were held twice a week to generate interaction between those who were exposed and those not exposed to the cooking demonstration.
In accordance with the theoretical framework of "diffusion of innovations," these demonstrations were held in the household of an opinion leader or tradi-tional birth attendant, who could influence others to follow the right procedure, or a household with a well-grown home garden to serve as a model to motivate others. Continuous monitoring helped to build up close rapport, and thus the confidence of the community in the project aims and objectives gradually increased.
Evaluation summary
The intervention program was implemented for a period of one year (1997) (1998) , after which a summative evaluation was undertaken. Both the process and the impact variables were included in the evaluation to assess the impact, effectiveness, and feasibility of the intervention. The process variables included outreach of messages, the community's perception and choice about agents of change, preferred communication methods, and exposure to educational aids. The impact indicators included the prevalence of Bitot's spots, vitamin A intake, and change in knowledge, attitude, and practices of the community. » Study villages were enumerated to collect demographic profiles and identify households with preschool children. » Clinical examination of all available preschool children was done by making house visits for the assessment of prevalence of vitamin A deficiency. » A pretested and precoded KAP questionnaire was administered in every third household on mothers with preschool children using systematic random sampling. » The presence of various carotene-rich foods and plants in the households or gardens after intervention was assessed and compared with preintervention to determine the effectiveness of the social-marketing strategy. » Evaluation of the carotene and vitamin A intake applied the modified International Vitamin A Consultative Group (IVACG) semiquantitative diet survey on a subsample of preschool children. The traditional 24-hour recall diet survey method was modified by incorporating the IVACG guidelines to estimate the intake of carotene-rich foods during the previous 24 hours by using standard cups and spoons [4] . The IVACG guidelines suggest scoring each food preparation based on its vitamin A activity (µg RE/100 g) and ranking them into low-, moderate-, or highvitamin A foods, while assessing the adequacy of the intake of vitamin A. A pilot study did not show a good correlation between the risk category the child was assigned and the actual intake. The main reasons were that the recipes in the rural areas were not standard and uniform, and the range of 50 to 250 µg suggested for ranking the food into moderate groups was found to be too wide. This led to problems while assessing the risk category of the child.
Therefore, a modified traditional dietary assessment was employed with main emphasis on vitamin A-or carotene-containing foods, and the actual intake of carotene in terms of vitamin A was estimated and compared with the preintervention intake. » To complement the 24-hour recall information, the frequency (daily, weekly, and monthly) of consumption of vitamin A-rich foods was collected in every third household using systematic random sampling. » Assessment of process variables was conducted in every third household. These indicators were assessed using pretested and precoded questionnaires in every third household.
Statistical analysis
The statistical analysis was performed with SPSS 7.5 version for Windows. The change (cross-sectional) in the outcome variable (prevalence of vitamin A deficiency, KAP, frequency of intake of carotene-rich foods, presence of plants rich in carotene) within each study area and among the three areas was compared to their preintervention using Z scores to assess the significance of differences (p < .05 level). The mean intakes of vitamin A in different areas were compared by Student's t test after log transformation of the data. KAP variables that were important in the context of the objectives of the study were identified and given scores on a five-point scale in which the most positive response received maximum score.
Results

Demographic and socioeconomic status
No significant changes between pre-and postintervention phases were observed in the demographic and socioeconomic status of the community. Nearly 80% of the population belonged to the socially backward scheduled caste or backward caste and scheduled tribe. The proportion of the scheduled tribe and backward caste population was higher in the experimental villages than in the control villages. More than 60% of the heads of households were illiterate, and 42.4% had no land. Agricultural work, either as laborers or landowners, was the main occupation of nearly 70% of the households. Most of those with landholdings of 2.5 acres or more cultivated their lands for subsistence. About 75% of the families lived in pucca houses (having brick and cement walls with a reinforced concrete cement roof) (table 1). Sixty-eight percent were nuclear families, and the average family size was 4.85 members. About two-thirds of the households had a monthly family income of less than Rs.2, 000/-(US$1 = Rs. 46).
Outcome variables Bitot's spots
There was a significant decline (p < .05) in the prevalence of Bitot's spots in the experimental area after one year of intervention to 3.3% from about 7.4% ( fig. 1 ). There were no significant changes in the prevalence of Bitot's spots from the baseline in the other areas.
Dietary intake of vitamin A-rich foods
In the experimental area, there was an increased intake of carotene-containing foods, reflecting the efficacy of the intervention.
Carotene-containing foods. The mean preintervention total intake of carotene foods (papaya, mango, and green leafy vegetables) among preschool children was 42 g in the three areas. This amount would meet threequarters of their RDA. After the intervention, the mean intake was 101 g in the experimental area, 67 g in the positive control area (p =.104), and 48 g in the negative control area. The latter was significantly lower than the experimental area (p = .01)(table 2). Both the pre-and postintervention surveys were conducted during the summer, and the postintervention intake was more than twice the preintervention intake in the experimental area. In the negative control area, no change was observed in the intake between baseline and postintervention.
Retinol intake. The mean intake of retinol in the experimental area during postintervention was 631 µg, which was higher than the intake in the positive control area (399 µg) and the negative control area (213 µg) (p = .024). However, the mean intakes in the experimental and positive control groups were not significantly different (p = .105). In the experimental area, nearly half of the preschool children met their daily requirements of retinol, whereas in the positive and negative control areas, only 38% and 17.2%, respectively, met their requirements. The proportion of preschool children with retinol intake less than 50% of the RDA was about 60% in the positive control area and 70% in the negative control area.
Frequency of intake of carotene-rich foods. In the experimental area, there was a significant fourfold rise from baseline to postintervention in the proportion of mothers feeding green leafy vegetables to their pre-school children three or more times per week. In the positive control area, there was a twofold increase, whereas the proportion remained the same in the negative control area (table 3) . The proportion of preschool children consuming green leafy vegetables less than three times per week was 58% in the experimental group, as compared with 66% in the positive control area and 85% in the negative control area postintervention. The negative control area was at a higher risk than the positive control area, and the experimental area was at least risk according to the World Health Organization (WHO) risk criteria [5] .
There was also significant improvement in the proportion of preschool children consuming other carotene foods, such as papaya, at least three times per week (baseline 3.2% vs. final 25.7%, p < .05) in the experimental area compared with the two control areas.
Consumption of preformed vitamin A. The proportion of children consuming milk at least three times per week showed a marginal increase over the preintervention value in all three areas. There was no significant increase in the intake of eggs in either the negative or positive control areas, and the increase in the experimental area was not significant.
Food intake during pregnancy and lactation. A total of 108 pregnant and 31 lactating women were studied in the three areas during postintervention. At the end of the study, in the experimental area 45.3% were consuming green leafy vegetables three or more times per week, as compared with 31.7% in the positive control and 16.9% in the negative control areas.
Foods restricted during pregnancy. In the experimental area, a higher percentage of the target groups (28.8%) (p < .01) consumed all types of foods without restriction. as compared with 16.3% and 14.3% in the positive and negative control areas, respectively. The percentage of women avoiding papaya during pregnancy was significantly lower (67.0%, p < .01) in the experimental area during postintervention than in the control areas. The proportion of respondents citing fear of abortion as the main reason for avoiding papaya was also significantly (p < .001) less in the experimental area (63%) than in the positive control area (73.3%). The most frequently cited reason for avoiding papaya, apart from fear of abortion, was "elders' advice" in all three areas.
Knowledge, attitudes, and practices
A majority of the 560 mothers of preschool children interviewed for KAP were illiterate and under 35 years of age. Of these, 83% had been exposed to the innovative nutritional education. The results of this exposure indicated the following.
Awareness of vitamin defi ciency
During postintervention, there was a considerable improvement in the community's awareness regarding the role of diet in general health and about vitamin A-rich foods and eye diseases. At baseline, less than 30% of respondents in all three areas knew that dietary deficiency was a cause of eye disease. However, after the intervention, 63.4% in the experimental area stated that inadequate diet leads to eye disease, as compared with 46.0% in the positive and 19.5% in the negative control areas (p < .001 (table 4) . Of these, 66% in the experimental area could describe the common manifestations of xerophthalmia, including nightblindness and Bitot's spots, as compared with 36.7% in the negative control area. The difference between the values in the experimental area and the positive control area (61.7%) was not significant. During postintervention, 68.6% of respondents in the experimental area identified night-blindness correctly, as compared with 55.8% in the positive control area (p < .01) and 20.6% in the negative control area (p < .001). Similar results were noted with regard to Bitot's spots.
Comparison of data at pre-and postintervention within each area revealed that a significantly higher proportion of women in the experimental area identified both night-blindness and Bitot's spots correctly. Interestingly, in the positive and negative control areas, there was a significant reduction in the proportion of women who identified the vitamin A deficiency signs correctly during postintervention (p < .001). The preintervention awareness of night-blindness and Bitot's spots in these areas was due to an earlier intensive horticultural intervention.
The proportion of respondents who stated that night-blindness was caused by lack of vitamin A-rich foods increased significantly (p < .001) from 11.8% at baseline to 59.9% in the experimental area after intervention. In the positive and negative control areas, the percentage of respondents reporting the same was significantly lower (p < .001).
Importance of green leafy vegetables
During the postintervention, 43% of the experimental group indicated that green leafy vegetables should be eaten for good eyesight, as compared with only 27.9% and 17.2% in the positive and negative control groups, respectively. The percentage of respondents stating that green leafy vegetables should be fed to preschool children for good vision was significantly higher during the postintervention (63.6%) in the experimental area than in the positive (32.1%) and negative (13.3%)control areas (p < .001)(table 5).
Cooking practices
Observations of the community before intervention indicated improper cooking practices that could affect vitamin A retention from the vegetables. Therefore, during intervention, good cooking practices were demonstrated. Postintervention results indicated that a higher number of respondents in the experimental areas adopted proper cooking methods, such as sautéing green leafy vegetables in oil or closing the lid while cooking, compared to positive control villages.
Horticultural activities
In order to increase the availability of carotene-rich foods at the household level, seeds and seedlings of some seasonal and perennial green leafy vegetables were supplied in the experimental and the positive control areas. After a year of intervention, 67% in the experimental area were growing carotene-rich foods in their backyards, as compared with 35% in the positive and 14% in the negative control areas (fig. 2 ). Both pre-and post-surveys were conducted during the peak summer months. The results indicated that 128 households in the experimental area had home gardens. Of these, about 80% to 90% grew seasonal plants, such as amaranth, spinach, or gogu (Hibiscus cannabinus) during the rainy and winter seasons (table 6) . About 10% to 15% continued to grow them even during peak summer (postintervention). In the positive control area, although about 70% or more households with home gardens grew these green leafy vegetables, less than 10% had either amaranth or spinach during the postintervention survey. The presence of perennial carotene-rich plants such as drumstick (Moringa oleifera) and papaya is of significance for providing a source of dietary carotene throughout the year. In the experimental area, about 70% of the households with home gardens grew these plants, and more than half of them were able to maintain them even in summer. In the positive control area, on the other hand, only about 40% of households grew these plants, although the saplings were distributed free of cost in these villages, and only 17% and 24% had drumstick and papaya, respectively, in their backyards at the time of evaluation. In the negative control area, about 14% of the households surveyed had home gardens. A higher proportion of households belonging to the scheduled and backward castes had home gardens in the experimental area than in the positive control areas (70.3% and 15.4%, respectively).
The KAP scores were significantly higher in the experimental group than in the control groups after the intervention (table 7) . The mean KAP scores at preintervention did not differ between the areas.
Process variables
Process variables were assessed to obtain feedback on the process of implementation, as well as to explain why a particular program is effective. After the inter-vention, 180 respondents in the experimental area and 241 in the positive control area, mostly women, were interviewed regarding their perception of process variables, such as outreach and coverage, preference for agent communicator, and educational aids.
Outreach of the messages
In the experimental area, 83.3% of households reported they had been been exposed to nutrition communication. This indicated better coverage than in the positive control area (47.3%)( fig. 3) . In both the Type of villages areas, the respondents stated that the importance of carotene foods, sequelae of vitamin A deficiency, and its prevention were discussed during these sessions. About 90% of the respondents reportedly understood the messages.
Nonavailability of the green leafy vegetables at the household level was one of the main reasons for poor intake. Hence, a message emphasizing "increased production and consumption of green leafy vegetables, at least on alternate days, to improve health and protect the eyesight" was communicated during the intervention. More than 80% of the respondents in both experimental and positive control areas recalled this message. Although the community had no difficulty in recalling the signs of vitamin A deficiency and its prevention, only 11% in the experimental area were able to recall the actual message about vitamin A deficiency. A study using social marketing in Bangladesh also found that respondents could recall a message that conveyed the benefits of consuming green leafy vegetables, rather than the message on nightblindness per se [6] . Thus, it appeared that backward rural communities could retain messages that increase their awareness about benefits of good nutrition for general health better than scientific information about a disease per se (vitamin A deficiency) with which they might not be able to identify.
Sixty percent of the households in the experimental area felt that the content of the messages on increasing the availability and consumption of green leafy vegetables could easily be understood and adopted, versus 47.6% in the positive control area.
Questions on the prevention of night-blindness, the importance of colostrum, and green leafy vegetables were asked to evaluate the changes in the perceptions of the respondents as a result of the intervention. It is possible that changes in awareness and practice could be achieved even in those members of the community who are not directly exposed to the intervention. Therefore, attempts were made to interview as many respondents as possible on several questions related to different aspects covered during the nutrition communication. The results indicated that 63.3% of respondents from the experimental area could state that regular consumption of carotene foods would prevent night-blindness, versus 24.5% in the positive control area (table 8) .
The use of prevalent beliefs about foods as building blocks for adding newer concepts led to more favorable attitudes in the community regarding the messages. For instance, the community's perception that ragi (millet, Eleusine coracana) and green leafy vegetables were both "cooling" and therefore good for the body was reinforced by a message that encouraged the regular addition of these foods to the diets of young children. In the experimental area, 46% of households believed that the combination of ragi with green leafy vegetables helped to keep the body cool (healthy), in addition to protecting the eyesight in children, as compared with 21% in the positive control area.
Preference for agents of change
Almost all of the respondents in both areas recognized the research team as important providers of information. However, regarding choice of agents from the village level, 28.7% preferred schoolchildren and 18.0% preferred Anganwadi Workers as agent communicators (p < .05). A majority (70%) of schoolchildren selected as agent communicators were 10 to 11 years old (4th and 5th grade), who could easily understand and deliver simple messages on vitamin A deficiency to the women in their neighborhoods.
Exposure to educational aids
About 70% of households in the experimental area were exposed to and could recall three or more edu- cational aids (logo, flip charts, slide shows, cooking demonstration, video/television). In the positive control area, nutrition communication was not satisfactory in terms of either number or type of educational aids. Only about 49% remembered seeing any aid, and 33% recalled only one educational aid. Compared with two-thirds of the women in the experimental area, only 8% in the positive control area reported that an agent communicator made three or more visits, indicating better implementation of the communication program in experimental area.
Logo
The logo served not only as an educational aid, but also as a tool to constantly remind the community about the significance of carotene-rich foods. About 60% believed that the carotene-rich foods displayed below a pair of eyes in the logo represented the foods that should be eaten for the health of the eyes. Twentythree percent stated that the foods shown in the picture prevented night-blindness and Bitot's spots, whereas about 16% were unable to explain them. Because the majority of the rural community is illiterate, pictorial educational aids are useful to convey the message.
Preferences regarding channel of communication
Focus-group discussions revealed that the community preferred an interpersonal channel of education, because they felt that it allowed direct interaction between the provider and the receiver during preintervention. Since several aids and channels were used, the community's order of preferences and reasons for the same were ascertained at the end of the intervention. Cooking demonstrations on different methods of preparing green leafy vegetables were the most popular and preferred educational channel in the experimental (55%) and positive control areas (73.7%). Of these, about 73.4% in the experimental area and 67% in the positive control areas had tried out the simple recipes in their homes, incorporating spinach, drumstick leaves, and Basella alba. The community reported that the demonstrations provided them the opportunity to learn to cook green leafy vegetables in different ways.
The order of preference of other channels in the experimental area was person-to-person communication, slide shows, and street plays, whereas in the positive control areas, the order was person-to-person communication, television, radio, and slide shows.
Street plays
Street plays were evaluated on the basis of their effectiveness in educating the community regarding the objectives of the program. Although more than one street play was organized in each of the experimental villages in an effort to cover the entire population, and particularly women, only 41% of the respondents had seen the street play. Of these, more than 90% understood the main theme of the play and were able to recall specific instances from the play, even after three months. About 56% of the respondents appreciated the concept of the story, because the local dialect and situations were depicted realistically and the community could identify with the characters. 
Discussion
The study attempted to assess the feasibility and impact of innovative methods of nutrition communication using social marketing. The innovative approaches were involvement of the community to decide themes for communication, utilizing local women and schoolchildren as agent communicators, developing a logo to give identity to the program apart from being an educational aid, staging street plays with the help of a local organization, and involving the departments to provide support. After one year of implementation, there was a significant improvement in the behavior of the community in terms of both production and consumption of vitamin A-rich foods in the area where the social-marketing approach was adopted.
The study demonstrated that a systematic adoption of commercial marketing techniques would considerably enhance the success of programs aimed at improving the nutritional status of the community.
In the experimental area, the innovative socialmarketing approach employed for communication resulted in a significant decrease in the prevalence of vitamin A deficiency. The extent of decrease in the positive control areas was not significant, suggesting that conventional nutritional education, wherein the community plays a passive role, was not very effective. The prevalence of vitamin A deficiency, however, in all the areas continued to be well above the WHO criterion as well as the national average of 0.7% [7, 8] . In an earlier community-based study, after three years of participation in a horticultural intervention program, the prevalence of Bitot's spots in preschool children decreased by more than half as compared with those who had participated for only one year [9] . In the present study, on the other hand, even the short duration of one year of innovative social marketing could effect as much decline in the prevalence of vitamin A deficiency.
The changes in dietary intakes were found to be in line with those of the Thailand study [10] indicating improvement in vitamin A intake in the target population. In a similar study in Bangladesh, there was a twofold increase in green leafy vegetable consumption by 6-to 72-month-old children between pre-and postintervention [6] . In the present investigation, a fourfold increase was noted between pre-and postintervention. These results demonstrate that a communityfriendly communication strategy can effect an increase in the frequency of intake of carotene-rich foods. Although there were some positive changes in the positive control area, they were not as significant as those in the experimental area. It is possible, however, that the traditional methods of education, if carried out regularly, could influence the intake over time.
The proportion of preschool children in the experimental areas consuming green leafy vegetables at least three times per week was higher than in the other two control areas. Ninety percent of the total retinol intake among the preschool children was from vegetable sources, with or without intervention. The community, obviously preferred vegetable sources because their production was under their control and involved very little effort.
In addition to providing information, changing attitudes is very important for achieving modifications in dietary behavior. Despite awareness about the negative consequences to their health, some individuals are resistant to any change due to illiteracy and ignorance. With appropriate knowledge-based innovative presentation of suitable solutions to generate a process towards opinion change, the present intervention motivated the community to make sustainable decisions. It enhanced the prestige of green leafy vegetables by suggesting that "Among all vegetables, green leafy vegetables are the best." The approach was an integrated attempt to improve the perceptions of the community, simultaneously highlighting feasibility of production of green leafy vegetables at the household level. Subsequently, the theme was shifted to "Foods good for eyes," emphasizing the role of carotene-rich foods in the diets of preschool children and pregnant and lactating women. This phased process of providing the information, based on preliminary research, not only helped to understand the current status and community's perception of carotene-rich foods, but also in taking appropriate action.
It is well known that even if people's attitudes towards a required behavior change are favorable, changing behavior may be impeded by factors such as distance, time, expense, or plain inertia [11] . Even though seeds and seedlings for growing carotene-rich foods had been distributed to households before the current study [9] , the community in the positive control area was not as motivated as the experimental community to adopt home gardening.
In order to achieve sustainable progress, there is a need to change the community from passive recipients of health and nutrition to active participants in the developmental process. On the basis of the results of the present study, restructuring the communication process by utilizing marketing tools to bring about social mobilization is a promising approach. The initial cost in terms of time and efforts to mobilize the community might be high. However, considering the effectiveness in motivating the community to modify their dietary behavior, the benefits from the socialmarketing program far outweigh the cost.
